Advances in the treatment of
multiple myeloma in patients with
chromosome 13 abnormalities

Priya Vishnubhotla, MD | US Oncology, Cancer Centers of Florida, Orlando

This column is based on the format of an Elsevier textbook entitled Hematology and Oncology Pearls, by
Dr. Danso and Ethan Basch, which challenges readers to formulate a diagnosis and treatment plan.

he landscape of thera-
peutic options for multi-
ple myeloma is changing
rapidly. The use of newer
melphalan (Alkeran)-based combina-
tions'™” has shown improvements in
response rate, time to disease progres-
sion, and survival in older adults with
newly diagnosed multiple myeloma.
The objective of this article is to re-
view some of these recent advances.

A 69-year-old man presented to
the emergency room after a fall. X-
ray examination revealed a pathologic
fracture to the neck of the left femur
and multiple lytic lesions in the cal-
varia, long bones, and ribs. Laborato-
ry findings included a serum calcium
level of 11.5 mg/dL, albumin level of
3.2 g/dL, creatinine concentration of
2.5 mg/dL, hemoglobin level of 11
g/dL, and a B,-microglobulin level
of 3.5 mg/L. A bone marrow biopsy
demonstrated 90% cellularity, with
50% plasma cells. Cytogenetic analy-
sis revealed a 13q14 deletion.

Question: What is the most likely
diagnosis in this patient?
Answer: Multiple myeloma.

Patients with newly diagnosed
multiple myeloma who are symp-
tomatic are candidates for che-
motherapy-based interventions.
Therapeutic options also include
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high-dose chemotherapy with au-
tologous stem-cell transplantation
(ASCT).® Clinical criteria that can
help decide whether stem-cell res-
cue is warranted include the pa-
tient’s age, performance status, and
existing comorbidities.!

Patients with multiple myeloma
can be risk-stratified on the basis of
the International Staging System
(Table 1), their age, and the presence
of cytogenetic abnormalities detect-
ed by routine karyotyping or fluores-
cence in situ hybridization.'>*> Chro-
mosome 13 abnormalities are more
strongly associated with unfavorable
outcomes after both conventional
chemotherapy and ASCT.*-18

The presence of various cytoge-
netic abnormalities may influence the
choice of initial chemotherapy in the
future. Bortezomib (Velcade) therapy
in patients with a 13q deletion can
produce durable response rates, sug-
gesting that this agent is able to over-
come the adverse affects of del(13)
abnormalities.!*%!

Question: What is the best option
for induction therapy in this elderly
patient?

Answer: Currently, the best choice
appears to be bortezomib-based com-
bination therapy, given the presence
of a 13q abnormality.

Melphalan and prednisone (MP),
as well as pulses of dexamethasone,
have been the standard of care for
older adults with multiple myeloma
who are not eligible for ASCT. Sev-
eral studies with newer combinations
of these and other agents in multiple
myeloma have been reported.

Melphalan and dexamethasone

The Intergroupe Francophone du
Myélome (IFM) randomized 488
previously untreated patients who
were 65-75 years of age to receive
MP, melphalan and dexamethasone
(MD), dexamethasone alone, or
dexamethasone and interferon alfa.
Although none of these regimens in-

International Staging System for multiple myeloma

Median overall

Stage Criteria survival, months

I Serum B,-microglobulin level < 3.5 mg/L and serum 62
albumin = 3.5 g/dL

I Neither stage | nor III* 44

Il Serum B,-microglobulin level > 5.5 mg/L 29

* There are two categories for stage II: a serum B,-microglobulin level < 3.5 mg/L with a serum albumin level
< 3.5 g/dL or a serum Bmicroglobulin level = 3.5 mg/L but < 5.5 mg/L, irrespective of the serum albumin level.

Adapted from Greipp et al'?
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duced a significant number of com-
plete responses, patients receiving
MD had a 70% overall response rate,
defined as achieving at least a par-
tial response, which was significant-
ly higher than that seen with any of
the other three regimens.” Howev-
er, the MD regimen was associated
with a greater risk of severe toxicity,
most notably severe pyogenic infec-
tions (including pulmonary infec-
tions and septicemia), in agreement
with the results of previous studies
of this regimen. Moreover, the high-
er response rate observed with MD
did not translate into either a signifi-
cantly superior median time to dis-
ease progression or median overall
survival.

Melphalan, prednisone,
and thalidomide

The combination of MP plus
thalidomide (Thalomid; MPT) has
been tested in two phase III trials
against the standard MP regimen.
Palumbo et al* reported a random-
ized phase III trial comparing MP
with MPT as initial therapy in mul-
tiple myeloma patients aged 60-85
years. Patients receiving MPT had
a higher overall response rate (76%)
compared with those randomized to
treatment with MP (48%), and the
quality of the responses was better
as well (with more complete, near-
complete, and “very good” partial
responses). Long-term follow-up
showed that 42 of 129 patients (33%)
treated with MPT suffered disease
progression, relapse, or death, com-
pared with 62 of 126 (49%) of those
who were not treated with thalido-
mide. This difference translated into
a 2-year event-free survival rate of
54% in the MPT arm versus 27% in
the MP arm (P = 0.0006). At 3 years,
the overall survival rate was 80% for
those patients receiving MPT versus
64% for those treated with MP alone
(P=0.19). However, MPT was asso-
ciated with a significantly increased
risk of grade 3 or 4 thromboembolic
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complications, neurologic toxicities,
infectious events, and gastrointes-
tinal problems, compared with MP.
As a result of the thromboembolic
complications, prophylaxis with low-
molecular-weight heparin (enoxapa-
rin [Lovenox]) was instituted, which
reduced the rate of thromboembo-
lism from 20% to 3%.

A randomized phase III trial
comparing MP and MPT has also
been performed by the IFM.> This
study incorporated a third arm with
standard induction chemothera-
py followed by mobilization and an
intermediate-dose (100 mg/m?) of
melphalan supported by stem-cell
rescue. As was the case in the Italian
study of MPT reported by Palum-
bo et al, investigators in the French
trial found a higher overall response
rate for MPT compared with MP,
and a better response quality as well,
with more complete and very good
partial responses. Importantly, both
progression-free and overall survival
rates were superior among patients
receiving MPT compared with those
treated with MP (P < 0.001 and P =
0.001, respectively) or 100 mg/m? of
melphalan alone (P = 0.001 and P =
0.004, respectively).

Together, these two randomized
phase III studies strongly support
the use of MPT as the current stan-
dard of care for older patients who are
newly diagnosed with multiple my-
eloma and require chemotherapy.

Melphalan, prednisone, and bortezomib

Bortezomib was incorporated
into the MP regimen (VMP) by the
Grupo Espafiol de Multiple Myelo-
ma in a phase I/II trial of 60 elder-
ly patients (= 65 years of age) with
previously untreated multiple my-
eloma.® The overall response rate
was 89%, including 32% of patients
with a complete response and an ad-
ditional 11% with a near-complete
response. Event-free and overall sur-
vival rates at 16 months of follow-
up were 83% and 90%, respective-

ly, which compared favorably with
the group’s historic controls for MP
alone of 51% and 62%. Importantly,
all 13 patients with a chromosome
13 deletion achieved at least a par-
tial response, including 54% with
either a complete or near-complete
response. These encouraging results
formed the basis of an ongoing phase
IIT trial comparing MP with VMP.

Melphalan, prednisone,
and lenalidomide

Although MPT provides a sur-
vival advantage compared with
MP** its use, as discussed above, is
associated with a higher risk of ad-
verse events, providing the impe-
tus for substitution of lenalidomide
(Revlimid) for thalidomide in the
MPT regimen. Results from a phase
I/II study of MP with lenalidomide
(R-MP) have recently been present-
ed.” The overall response rate in this
study for all four patient cohorts af-
ter a median of 7 cycles of therapy
was 85%, including 17% of patients
who achieved a complete response
and 24% who achieved a near-com-
plete response. Event-free surviv-
al at 16 months of follow-up in 53
patients was 87% and compared fa-
vorably with the 71% rate seen at 18
months for historic controls treated
with MPT.

Interim results of a phase III
study comparing MP with combi-
nation thalidomide-dexamethasone
therapy showed that the latter regi-
men seems to induce a higher over-
all and complete response rate.
However, more patients receiving
thalidomide and dexamethasone
suffered progressive disease; addi-
tional follow-up is needed to de-
termine which regimen is superior.
Meanwhile, data from two addi-
tional single-arm studies of thalid-
omide and dexamethasone®*? have
shown a briefer median time to dis-
ease progression and overall survival
than has been reported with MPT,
indicating that a thalidomide/dexa-
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methasone regimen may not be the
optimal choice for patients who

cannot undergo ASCT.?

The benefit of ASCT in older pa-
tients with multiple myeloma has not
been formally established in random-
ized trials. The median age in most
transplant studies is ~ 55 years.” %
However, there are studies to re-
port that ASCT is safe in patients
over the age of 70.>*3! A randomized
study from the French group Myelo-
ma-Autogreffe (MAG) in patients
aged 55—65 years with a 10-year fol-
low-up suggests that, despite higher
response rates and event-free sur-
vival rates, ASCT offers no survival
benefit over chemotherapy.® In this
study, however, 22% of patients in
the chemotherapy group underwent
ASCT at relapse, contributing to
the similarity in overall survival. The
results of the IFM trial comparing
MP and MPT with ASCT provide
further evidence that MPT is able
to improve complete response rates
and overall survival when compared
with stem-cell transplantation.’ In
addition, the negative impact of har-
boring a del(13) chromosome ab-
normality is not overcome by either
autologous or allogeneic transplant
strategies. The median survival af-
ter a single ASCT in patients with a
del(13) abnormality ranges from 24
to 27 months, compared with > 60
months in patients without a del(13)
abnormality.?$1518

1. Patients with multiple myelo-
ma who are discovered to have chro-
mosome 13 abnormalities are more
likely to have unfavorable outcomes
after both conventional chemothera-
py and ASCT than patients without
chromosome 13 abnormalities.

2. For symptomatic elderly pa-
tients with multiple myeloma, in-
duction therapy with MPT is most
likely the best option. If a deleted
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chromosome 13 is noted by cytoge-
netic analysis, a bortezomib-based
combination would be preferred as
initial therapy.

3. The role of ASCT in older pa-
tients with multiple myeloma is still
unclear, particularly in the presence
of a cytogenetic abnormality.

1. Hernandez JM, Garcia-Sanz R, Golva-
no E, et al. Randomized comparison of dexa-
methasone combined with melphalan versus
melphalan with prednisone in the treatment
of elderly patients with multiple myeloma. Br
J Haematol 2004;127:159-164.

2. Palumbo A, Bertola A, Musto P, et al.
Oral melphalan, prednisone, and thalidomide
for newly diagnosed patients with myeloma.
Cancer 2005;104:1428-1433.

3. Dimopoulos MA, Anagnostopoulos A,
Terpos E, et al. Primary treatment with pulsed
melphalan, dexamethasone and thalidomide
for elderly symptomatic patients with multiple
myeloma. Haematologica 2006;91:252-254.

4. Palumbo A, Bringhen S, Caravita T, et al.
Oral melphalan and prednisone chemotherapy
plus thalidomide compared with melphalan
and prednisone alone in elderly patients with
multiple myeloma: randomized controlled trial.
Lancet 2006;367:825-831.

5. Facon T, Mary J, Harousseau J, et al. Su-
periority of melphalan-prednisone (MP) + tha-
lidomide (THAL) over MP and autologous
stem cell transplantation in the treatment of
newly diagnosed elderly patients with multiple
myeloma. ] Clin Oncol 2006;24(18S):1.

6. Rajkumar SV, Hayman SR, Lacy MQ,
et al. Combination therapy with lenalidomide
plus dexamethasone (Rev/Dex) for newly diag-
nosed myeloma. Blood 2005;106:4050-4053.

7. Palumbo A, Falco P, Benevolo G, et al.
Oral lenalidomide plus melphalan and pred-
nisone (R-MP) for newly diagnosed multiple
myeloma. ] Clin Oncol 2006;24(18S):7518.

8. Mateos MV, Hernandez JM, Hernan-
dez MT, et al. Bortezomib plus melphalan and
prednisone in elderly untreated patients with
multiple myeloma: results of a multicenter
phase I/II study. Blood 2006;108:2165-2172.

9. Berenson JR, Yang HH, Sadler K, et al.
Phase I/1I trial assessing bortezomib and mel-
phalan combination therapy for the treatment
of patients with relapsed or refractory multiple
myeloma. ] Clin Oncol 2006;24:937-944.

10. Kyle RA, Rajkumar SV. Multiple my-
eloma. N Engl ] Med 2004;351:1860-1873.

11. International Myeloma Working Group.
Criteria for the classification of monoclonal
gammopathies, multiple myeloma and related
disorders: a report of the International Work-
ing Group. Br ] Haematol 2003;121:749-757.

12. Greipp PR, San Miguel ], Durie BG,
et al. International staging system for multiple
myeloma. ] Clin Oncol 2005;23:3412-3420.

13. Gertz MA, Lacy MQ, Dispenzieri A, et
al. Clinical implications of t(11;14)(q13;q32),
t(4;14)(p16.3;q32), and -17p13 in myeloma
patients treated with high-dose therapy. Blood
2005;106:2837-2840.

14. Keats JJ, Reiman T, Maxwell CA, et al.
In multiple myeloma, t(4;14)(p16;q32) is an ad-
verse prognostic factor irrespective of FGFR3
expression. Blood 2003;101:1520-1529.

15. Fonseca R, Harrington D, Oken MM,
et al. Biological and prognostic significance of
interphase fluorescence in situ hybridization
detection of chromosome 13 abnormalities
(A13) in multiple myeloma: an Eastern Co-
operative Oncology Group study. Cancer Res
2002;62:715-720.

16. Zojer N, Konigsberg R, Ackermann J,
et al. Deletion of 13q14 remains an indepen-
dent adverse prognostic variable in multiple
myeloma despite its frequent detection by in-
terphase fluorescence in situ hybridization.
Blood 2000;95:1925-1930.

17. Kroger N, Schilling G, Einsele H, et
al. Deletion of chromosome band 13q14 as
detected by fluorescence in situ hybridization
is a prognostic factor in patients with mul-
tiple myeloma who are receiving allogeneic
dose-reduced stem cell transplantation. Blood
2004;103:4056—4061.

18. Facon T, Avet-Loiseau H, Guillerm G,
et al. Chromosome 13 abnormalities identified
by FISH analysis and serum beta,-microglobu-
lin produce a powerful myeloma staging system
for patients receiving high-dose therapy. Blood
2001;97:1566-1571.

22. Facon T, Mary ]J-Y, Pégourie B, et al.
Dexamethasone-based regimens versus mel-
phalan-prednisone for elderly multiple my-
eloma patients ineligible for high-dose therapy.
Intergroupe Francophone du Myélome. Blood
2006;107:1292-1298.

23. Ludwig H, Drach ], Téthovd E, et al.
Thalidomide-dexamethasone versus melpha-
lan-prednisolone as first line treatment in el-
derly patients with multiple myeloma: an in-
terim analysis. Blood 2005;106(11):782.

27. Attal M, Harousseau JL, Stoppa A-
M, et al. A prospective, randomized trial of
autologous bone marrow transplantation and
chemotherapy in multiple myeloma. Inter-
groupe Francais du Myélome. N Engl ] Med
1996;335:91-97.

28. Blade ], Rosinol L, Sureda A, et al.
High-dose therapy intensification compared
with continued standard chemotherapy in
multiple myeloma patients responding to the
initial chemotherapy: long-term results from
a prospective randomized trial from the Span-
ish cooperative group PETHEMA. Blood
2005;106:3755-3759.

29. Child JA, Morgan G]J, Davies FE, et al.
High-dose chemotherapy with hematopoietic
stem-cell rescue for multiple myeloma. N Engl
J Med 2003;348:1875-1883.

32. Fermand JP, Katsahian S, Divine M, et
al. High-dose therapy and autologous blood

March 2007 m COMMUNITY ONCOLOGY 139



Cases in Community Oncology
R

stem-cell transplantation compared with con-
ventional treatment in myeloma patients aged
55 to 65 years: long-term results of a random-
ized control trial from the Group Myelome-
Autogreffe. ] Clin Oncol 2005;23:9227-9233.

19. Sagaster V, Ludwig H, Kaufmann H,
et al. Bortezomib in relapsed multiple myelo-
ma: response rates and duration of response are
independent of a chromosome 13q— deletion.
Leukemia 2007;21:164-168.

20. Chang H, TrieuY, Qi X, et al: Bortezo-
mib therapy response is independent of cytoge-
netic abnormalities in relapsed/refractory mul-
tiple myeloma. Leuk Res 2006 Sep 20; [Epub
ahead of print].

21. Jagannath S, Richardson PG, Sonneveld

P, et al: Bortezomib appears to overcome poor

prognosis conferred by chromosome 13 de-
letion in phase 2 and 3 trials. ] Clin Oncol
2005;23(168):6501.

24. Wang M, Weber DM, Delasalle K, et al.
Thalidomide-dexamethasone as primary ther-
apy for advanced multiple myeloma. Am ] He-
matol 2005;79:194-197.

25. Dingli D, Rajkumar SV, Nowakowski GS,
et al. Combination therapy with thalidomide and
dexamethasone in patients with newly diagnosed
multiple myeloma not undergoing upfront autol-
ogous stem cell transplantation: a phase II trial.
Heamatologica 2005;90:1650-1654.

26. Orlowski RZ. Initial therapy of multi-
ple myeloma patients who are not candidates
for stem cell transplantation, in: Berliner N,
Linker C, Schiffer CA, eds. Hematology 2006:

American Society of Hematolology Education
Program Book; 2006:338-347.

30. Badros A, Barlogie B, Siegel E, et al.
Autologous stem cell transplantation in elderly
multiple myeloma patients over the age of 70
years. Br ] Haematol 2001;114:600-607.

31. Jantunen E, Kuittinen T, Penttila K|
et al. High dose melphalan (200 mg/m?) sup-
ported by autologous stem cell transplantation
is safe and effective in elderly (> 65 years) my-
eloma patients: comparison with younger pa-
tients treated on the same protocol. Bone Mar-
row Transplant 2006;37:917-922.

Dr. Vishnubhotla is an oncologist at US Oncolo-
gy Cancer Centers of Florida, Orlando; she can be
reached at priya.vishnu@usoncology.com.



